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Previous work suggested that different antibiotics could kill bacteria via various targets or 
mechanisms respectively. However, a common mechanism of bactericidal antibiotics was 
reported recently. When bacteria suffered lethal stress by antibiotics, reactive oxygen species 
(ROS) was induced by abnormal respiratory chain reaction in which iron plays a key role. 
By reviewing current research progress regarding antibiotic resistance and iron related 
proteins in bacteria, this study focused on the interaction between bacterial iron metabolism 
system and the common mechanism of bactericidal antibiotics using various laboratory 
approaches, such as gene editing and adding Ferric competitor. It was also discussed in this 
thesis for the possible linkage/interaction between the regulation of ferrous ion and ROS 
induced by antibiotics. This common bacterial killing mechanism would have a significant 
impact on the future research for drug-resistance, drug target screening, infection controlling 
and novel drug design. 
It has been systematically knocked out for genes essential for iron storage system (dps, 
ftnA, ftnB, bfr), Ferric iron uptake global transcriptional repressor (fur) and those mutants 
have also been tested for their impact on antimicrobial lethality. Furthermore, for the first 
time, it has been systematically explored for the role of iron metabolism system in a common 
ROS pathway of antimicrobial lethality which provided further information for our future 
study on related research works. Several tolerant mutants have been screened using GaN 
which is a competitor of Ferric ion and our study discovered that those mutants are resistant 


















Our results suggested that the deficiency of iron related protein affected antimicrobial 
lethality. Due to the complexity of balancing iron metabolism, it is still not unveiled for the 
mechanism of the involvement of iron related protein in antimicrobial lethality and ROS 
pathway in bacteria. However, because of the important role of iron ion in cell metabolism, 
respiratory chain reaction and electron transfer, it is still practically important to looking for 
a suitable iron related protein as a new target for antimicrobial enhancers. 

























缩    略    词    表 
 
Oxo Oxolinic acid 奥索利酸 







MIC Minimum inhibitory concentration 最小抑菌浓度 
Hr Hour 小时 
Min Minute 分钟 
Sec/s Second 秒 
UV  Ultraviolet 紫外线 
OD Optical density 光密度 








Revolutions per minute 
Reactive oxygen species 
DNA-bind protein of starved cells 
Ferritins 
Bacterioferritins 
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1.2   铁蛋白与抗生素杀菌机制之间的关联 









一方面分子氧经 Fe2+得到一个电子还原成超氧自由基 O2 •-，活跃的超氧自由基能接
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